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13a. D e s c r i p t i o n o f Change
ComDlete r e v i s i o n . 
J u s t i f i c a t i o n D e t a i l s
This ECN was generated due t o changes which have been made i n t h e p r i v a t i z a t i o n contract The Phase 1 privatization contract (DOE-RL 1996) requires that the Project Hanford Management Contractors, on behalf of the U.S. Department of Energy, Richland Operations Office, deliver waste feed in appropriate quantities and composition on schedule.
The Feed Process Management Team (FPMT) was created with responsibility for establishing requirements, identifying and recommending baseline change control, assuring configuration management of tank contents (e.g., feed pedigrees), and requiring understanding among the various TWRS elements so the right feed is produced on schedule (Boston 1996) .
The FPMT has charged the Double Shell Tank (DST) Waste Inventory Control (WIC) (LMHC 1997) group to develop and implement the waste configuration control needed to insure that our ability to deliver feed on schedule is not adversely impacted. The WIC group, which has representatives from engineering, environmental, operations, and waste feed delivery, reviews proposed waste transfers and technical issues affecting the TWRS waste inventory. The WIC group either approves proposed transfers or, if a unanimous decision is not obtained, elevates approval to the FPMT. A representative from the FPMT is present at the WIC group meetings where waste transfer approvals are decided, and WIC relays information to the FPMT as needed. The TWRS operations include waste inventory control, waste consolidation, waste transfers, compatibility evaluations, feed staging for privatization, and technical issues affecting waste transfers. Pumping restrictions are outlined in Boston (1998) .
The mobilization, retrieval, transfer, pretreatment, staging, and delivery of feed to the privatization contractor take place in the DST system. These tanks support multiple programs; therefore, the tank space must be allocated and controlled so as not to interfere with the delivery of feed by creating space bottlenecks or by significantly changing the composition or quantity of feed. Each feed tank selected for Phase 1 processing has been identified as a source of waste for a particular feed envelope. These feed envelope descriptions are identified in the Phase 1 privatization contract.
Restrictions Source Tank
STATEMENT OF THE PROBLEM
I
Static Date
Specific tanks have been selected to provide waste feed to the private contractor for treatment. Any waste transfer into or out of these specific tanks has the potential of changing the waste so it would no longer meet the required specifications. Therefore, any waste transfer into or out of these tanks must be controlled so the transfer does not compromise the feed envelope selected for that particular tank.
The problem is to determine if a proposed transfer to or from a Phase 1 tank has an adverse impact on the ability to deliver feed of the proper quantities and composition on schedule from that tank during Phase 1 Privatization.
The Phase 1 feed source tanks (Tables 2-1 and 2-2) are nearly full, and there are no currently scheduled plans for moving the waste into or out of these tanks. Many of these tanks also have pumping restrictions (Boston 1998) established by Lockheed Martin Hanford Corporation (LMHC) which limit waste transfers into or out of the tanks. The present restrictions for the addition or removal of the waste in the Phase 1 tanks are shown in Table 2-1 for low activity  waste and Table 2 -2 for high level waste. However, if a situation occurs where a transfer into or out of these tanks is being considered, this Data Quality Objective (DQO) would apply.
This DQO does not apply to tanks before the "static date" (see Tables 2-1 and 2-2) or when waste is being retrieved for transfer to the staging tanks. The "static date" indicates when the tank is expected to contain the desired waste feed material.
Tanks 241-AZ-101 and 241-AZ-102 are found in Table 2 -1 and 2-2 because the supernate in these tanks is considered low activity waste while the sludge is considered high level waste. 
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IDENTIFY THE DECISION
Decisions must be made on three questions to address the problem outlined in Section 2.0. The three decision questions are:
1.
Does the waste being transferred to a Phase 1 static tank meet the action level requirements for the waste in that particular Phase 1 tank?
If the waste transfer into a Phase 1 tank does not meet the waste feed specifications for that Phase 1 tank, does the waste transfer impact the ability to deliver waste (of the proper quantities and composition on schedule) during Phase 1 Privatization?
Does a waste transfer out of a Phase I tank impact the ability to deliver waste (of the proper quantities and composition on schedule) during Phase 1 Privatization?
2.
3.
The decision logic for accepting or rejecting a proposed waste transfer into or out of the tanks covered by this DQO (see Tables 2-1 Depending on the quantity, waste may be transferred into a Phase 1 tank even if it does not meet waste feed specifications. This may be permitted if the quantity of waste is sufficiently small that the composition of the resulting feed batch remains within specifications. The decision to transfer waste into a Phase 1 tank, when the incoming waste does not meet waste feed specifications, is made by the WIC group. The WIC group also makes the ultimate decision on all transfers out of a Phase 1 tank. In addition, the WIC group makes the decision to transfer waste for Envelopes B and C waste in all instances where the discriminating analytes (see the first decision rule, Section 6.0) are not the same. Envelope analytes (see Tables 4-3 , 4-4, 4-5, 4-6, and 4-7)
The existing waste transfer compatibility program (Fowler 1995) formalizes the process for determining waste compatibility in terms of both safety and waste management considerations. A transfer assessment is performed on each proposed waste transfer prior to performing the transfer. The detailed rules used in the transfer assessment are documented in
Data Quality
Objectives for Tank F a r m Waste Compatibility Program (Mulkey and Miller 1997) . The Compatibility DQO was prepared to address safe storage and management of waste. Waste acceptance into the DST system is controlled by the approval of incoming waste streams as documented in waste stream profile sheets, DST system plant operating procedures, and the Compatibility DQO. Any transfers to the tanks covered in this DQO (Phase 1 tanks shown in Tables 2-1 and 2-2) would be required to meet the sampling and analysis requirements discussed in this DQO, as well as existing waste transfer requirements. Table 4 -1 shows the data input required to make a decision on the transfer of waste into a Phase 1 tank. These data will allow a decision to he made on questions 1 and 2 in Section 3.0.
Available for Phase 1 tank contents.
Needed for incoming waste.
is for waste feed Needed for incoming waste.
Required to meet waste feed specifications.
Solids content
Needed for incoming waste only.
0SD-T-151-00007' Rev' H-21 specifications (PHMC 1998) (see Table 4 .8)
Required to meet waste feed heat generation and corrosion specification.
Needed for incoming only.
Required to determine impact on waste in the tank if the incoming waste does not meet feed specifications.
Volume of waste (in the tank and to be transferred)
6
Needed for incoming waste. Table 4 -2 shows the data input required to make a decision on the transfer of waste out of a Phase 1 tank. These data will allow a decision to be made on question 3 in Section 3.0.
Na (for tank waste)
Envelope analytes (see Tables 4-3 No transfers planned at this time.
For waste transferred into a Phase 1 tank, the main data requirement is to meet the waste feed envelopes. There are four (A, B, C, and D) feed envelopes (DOE-RL 1996) , which have been applied to the feed batches and tanks (see Tables 2-1 and 2-2). Feed envelope requirements for Envelopes A, B, and C (low activity waste [LAW] ) are shown in Table 4-3 for the chemical constituents and Tables 4-5 (non-volatile elements), 4-6 (volatile elements), and 4-7 (radionuclides). In addition to the envelope limits, "' Cs cannot exceed 6 Ci/L for LAW.
In addition to the waste feed envelope requirements, the LAW ( Total Alpha will be used as a conservative (biased high) indication of the TRU content. The individual radionuclides that contribute to the TRU content will be measured only when the Total Alpha exceeds the TRU envelope limits.
Waste Feed Delivery will not plan to deliver Envelope A feed as Envelope B or C.
Therefore, at least one of the Envelope A maximum limits for Cl-, Cr, F , PO;', or SO; ' must be exceeded for waste to he delivered as Envelope B feed. In addition, at least one of the Envelope A maximum limits for 9"Sr or TRU must he exceeded for delivery as Envelope C feed. For the purposes of this DQO, these analytes are referred to as the "discriminating" analytes. 4-9 shows the analytes that require analyses, suggested analytical methods, and the quality control requirements. The elements marked with (TRU) and total alpha are required to determine the total transuranic radionuclides so a comparison can be made with the envelope limit for TRU (see Table 4 
-4).
?41Pu/Am (TRU) 24'Am (TRU) 242Cm (TRU) 
TIns standard is canied through the entire method. The accuracy o f a method is usually expressed as the percent recovery ofthe LCS. The LCS is a matrix with known concentration of analytes processed with each preparahon and analyses batch. It is expressed as percent recovery; Le., the amount measured, divided by the known concentration, times 100.
For some methods, the sample accuracy are expressed as the percent recovely of a matrix spike (MS) sample. It is expressed as percent recovery; Le., the amount measured, less the amount in the sample, divided by the spike added, tnnes 100. One matrix spike is performed/analytical batch samples are hatched with similar matrices. 'RPD = Relative Percent Difference between the sample and duplicate results. Duplicates will be taken through preparation md analysis. Instrument analysis duplicates cannot be substituted except GEA, which requires no preparation. Sample precision is estimated by analyzing duplicates. Acceptable sample precision is usually < 20 percent RPD if the sample result is at least 10 tnnes the htmment delection linut.
MS analyses are not required for this method because a tracer is used to correct for analyte loss during sample preparation aid analysis. The result generated usmg the tracer accounts for an inaccuracy of the methcxl on the inatrix. The reported results retlect this correction.
' The measurement is a direct reading of the energy and the analysis is not aEected by the sample matrix; therefore, an MS is not required.
This isotope caii not be quantitated because of the short half-life and correspondingly large specific activity. On the ICPIMS, any nlass observed at 242 is assumed to be Pu-242 because of the longer half-life.
' M y t i c a l methods for these analytes lnve not been developed by the 222-s Laboratory Alpha %'Am 243Am/Cm Table 4 -10 (for LAW) and Table 4 -11 (for HLW) show minimum reportable quantities (MRQ) for the analytes in this DQO. These values are a guide for determining the required analytical sensitivity for reporting results in support of this DQO and were obtained from the LAW Feed DQO (Wiemers and Miller 1997) and the HLW Feed DQO (Wiemers et al. 1998) . These levels provide efficient laboratory operation. Lower MRQ values may be achieved; however, in some cases, this may require additional work by the laboratory at additional cost. The method used for calculating the MRQ values is presented in a letter from the laboratory (Esch 1997 ). The MRQ in Table 4 -10 and Table 4 -11 differ from a Practical Quantitation Limit, as it is typically defined, in that the reported MRQ take into account the typical preparationldilution required for the type of matrices in question. The preparation/dilution is dependent on the amount of solids, the concentration of the highest analyte in a multianalyte method, the concentration of any interfering analytes and/or the dose rate of the samples.
7.50E-02
PCi/ml 3.00E-04 pCi/ml Tables 2-1 and 2-2. This DQO will be in place until the waste in each tank listed in Tables 2-1 and 2-2 is retrieved for treatment and disposal or this DQO is superseded by other documentation.
DECISION RULES
Decision rules define how to evaluate results and actions required as a result of exceeding an action level.
For the low activity waste (Envelopes A, B, and C), the action levels are the maximum ratio, analyte (mole) to sodium (mole) shown in Table 4 -3, and the maximum ratio, radionuclide (Bq) to sodium (mole) shown in Table 4 -4. The action limit for the quantity of solids in a waste transfer is 2 % (dry weight). The action limits for sodium concentration for the quantity of waste feed is lower limit (3 M) and upper limit (10 M). The action level for Total Alpha is the action level for the TRU shown in Table 4 -4. The action levels for the operating specifications from OSD-T-15 1-00007, Revision H-21 (PHMC 1998) are the limits shown in Table 4 -8. The action is taken if the simple mean of the analyses obtained is above or below the limits shown in Table 4 -8.
For the high level waste (Envelope D), the action levels are the maximum allowable element content shown in Tables 4-5 , 4-6, and 4-7.
The following decision rules cover the questions shown in Section 3.0 and the decision points shown in the logic diagram (Section 3.0).
If the required data (see : Tables 4-3 , 4-4, 4-5, 4-6, 4-7, and 4-8, sodium quantity, and the solids quantity) meet the action level requirements for each analyte or parameter (see above), then the waste may be transferred.
The decision rule above is true for mixing Envelope B waste with Envelope B waste and mixing Envelope C waste with Envelope C waste only if the identity of the discriminating analytes (the analytes that cause a specific batch of waste to be categorized as Envelope B or C) are the same. If the discriminating analytes are different, then the transfer decision is made by WIC. The potential discriminating analytes for Envelope B waste are CI, Cr, F, PO,, and SO,; the potential discriminating analytes for Envelope C waste are '"Sr and TRU (see Tables 4-3 and 4-4).
If any of the required data fails to meet the action level requirements or if the discriminating analytes are different in incoming Envelope B or C waste, then the decision to transfer waste into a Phase 1 tank is made by WIC. The transfer decision is made by the WIC after evaluating the effect a transfer would have on the waste presently in the tank.
If any transfer out of a Phase 1 tank is planned, then the decision to make that transfer is made by WIC after evaluating the effect a transfer would have on the waste remaining in the tank in terms of composition, quantity, or timing.
The requirements for the decisions on waste transfers into or out of a tank made by WIC is not presented here because each case can be different. The transfer decisions made by WIC are based on information that is specific to individual transfers, such as the quantity of waste to be transferred, which component and the amount over the action level, and the contents of the tank.
SPECIFY LIMITS ON DECISION ERROR
The limits for Envelopes A, B, and C are given in terms of the ratio of moles analyte to mole sodium or Becquerel (Bq) per mole sodium. To form the ratio from the analytical results from the supernate samples, pg/ml and pCi/ml are converted to moles/ml and Bq/ml. Each mean analyte concentration is divided by the mean sodium concentration. These ratios of means are given in Equations 1 and 2. has a Student's t distribution. The upper limit to a one sided 95% CI on R (Cochran 1977 , Chapter 6 ) is:
In this equation, c (xu) is the estimate of the relative covariance, t(dl; o,05) is the quantile from Student's t distribution with dfdegrees of freedom for a one-sided 95% CI, andc(F) andc (2) are the estimates of the relative standard deviations o f y a n d z , The dfare auuroximate, they will be the smaller of the df for the estimate of the variance of the numerator or of the denominator.
If T and x are independent thenc(X?) = 0 and the CI reduces to:
-x R 1 -t2w "or) C"W UL( 95%, R ) = For each analyte, the upper limit (UL) to a 95 % CI for a ratio is compared to the envelope limit. If UL is less than the envelope limit, then the analyte satisfies the test criteria. The comparison using UL incorporates spatial and measurement variability in the data. For total alpha the 95% CI is compared to the limit for TRU (see Table 4 
-4).
For the sodium concentration limits (3M 5 [Na] IOM), a two-sided 95% CI will be used.
For the data requirements from OSD-T-151-00007, Rev. H-21 (PHMC 1998) ( Table 4- 8) , the test to determine if the action levels are met is a simple mean of the data analyses.
The limits for Envelope D are given in terms of the concentration of each analyte. In this case, the UL(95 %) to a one-sided 95 % CI for the mean p equals where ji is the mean estimate, Gdf, degrees of freedom for a one-sided 95% CI, andd(ji) is the estimate of the standard deviation of the mean.
is the quantile from Student's t distribution with df
For each analyte, the UL to a 95% CI is compared to the envelope limit. If UL is less than the envelope limit, then the analyte satisfies the test criteria. The comparison using UL incorporates spatial and measurement variability in the data.
Any time the UL of one or more analytes is greater than the action level, the transfer decision is made by WIC.
OPTIMIZE THE DESIGN FOR OBTAINING DATA
A minimum of two samples from different locations and two analyses per sample (primary and duplicate) is required to determine an UL to a 95 % CI for any particular analyte.
Therefore, a minimum of two samples is required for this DQO. However, if a significant amount (greater than 20,000 gallons) of waste is being transferred within the double shell tank system, the number of samples will he reviewed at the time of the proposed transfer and additional samples may he required if WIC believes the waste is not well mixed.
